Heterologous expression and catalytic properties of the C-terminal domain of starfish cdc25 dual-specificity phosphatase, a cell cycle regulator.
The 3'-terminal region of starfish Asterina pectinifera cdc25 cDNA encoding the C-terminal catalytic domain was overexpressed in Escherichia coli. The C-terminal domain consisted of 226 amino acid residues containing the signature motif HCxxxxxR, a motif highly conserved among protein tyrosine and dual-specificity phosphatases, and showed phosphatase activity toward p-nitrophenyl phosphate. The enzyme activity was strongly inhibited by SH inhibitors. Mutational studies indicated that the cysteine and arginine residues in the conserved motif are essential for activity, but the histidine residue is not. These results suggest that the enzyme catalyzes the reaction through a two-step mechanism involving a phosphocysteine intermediate like in the cases of other protein tyrosine and dual-specificity phosphatases. The C-terminal domain of Cdc25 activated the histone H1 kinase activity of the purified, inactive form of Cdc2.cyclin B complex (preMPF) from extracts of immature starfish oocytes. Synthetic diphosphorylated di- to nonadecapeptides mimicking amino acid sequences around the dephosphorylation site of Cdc2 still retained substrate activity. Phosphotyrosine and phosphothreonine underwent dephosphorylation in this order. This is the reverse order to that reported for the in vivo and in vitro dephosphorylation of preMPF. Monophosphopeptides having the same sequence served as much poorer substrates. As judged from the results with synthetic phosphopeptides, the presence of two phosphorylated residues was important for specific recognition of substrates by the Cdc25 phosphatase.